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Experimental 

Crystal data 

Ci 8 H 15 NOS 
M, = 293.37 
Monoclinic, Kj/n 
a = 10.4935 (4) A 
b = 23.8464 (8) A 
c = 11.5464 (4) A 
/3 = 93.756 (3)° 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
r min = 0.947, T m;lx = 0.967 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.160 
S = 1.03 
6427 reflections 
409 parameters 



0.055 



V = 2883.07 (18) A J 
Z = 8 

Mo Ka radiation 
p = 0.22 mm~' 
T = 100 K 

0.25 x 0.20 x 0.15 mm 



14916 measured reflections 
6427 independent reflections 
4075 reflections with / > 2a(I) 
R iM = 0.040 



182 restraints 

H-atom parameters constrained 
A/w = 0.56 e A~ 3 
Ap mi „ = -0.46 e A~ 3 



Two independent but virtually identical molecules comprise 
the asymmetric unit in the title compound, C 18 H 15 NOS. With 
reference to the quinolin-3-yl group, the 3-(thiophen-2-yl)- 
prop-2-en-l-one residue is almost perpendicular, with all but 
the carbonyl O atom lying to one side of the plane. This 
conformation is reflected by the C— C— C— C torsion angles 
of —102.2 (3) and 81.1 (3)° in the two independent molecules. 
The dihedral angle formed between the 13 non-H atoms 
directly associated with the quinolin-3-yl group and the 
thiophen-2-yl ring is 87.70 (11)° [83.85 (10)° for the second 
independent molecule]. The presence of C— H- ■ O, C— 
H- ■ -N and jr-7T interactions [centroid-centroid distance = 
3.5590 (12) A] lead to supramolecular chains along the c-axis 
direction. These are connected along the a-axis direction by 
C— H- ■ -7T interactions. The resultant supramolecular layers 
stack along the b axis. 

Related literature 

For background details and biological applications of quino- 
lines, see: Kalluraya & Sreenivasa (1998); Xiang et al. (2006). 
For the biological activity of chalcones, see: Dimmock et al. 
(1999); Siddiqui et al. (2008). 




1 Additional correspondence author, e-mail: juliebhavana@yahoo.co.in. 



Table 1 

Hydrogen-bond geometry (A, °). 



Cgl and Cg2 are 


the centroids 


of the 


C31-C36 and 


C13-C18 rings, 


respectively. 










D-H ■ A 


D-H 


H- ■ A 


D - A 


D-H- - A 


C5-H5- ■ -N2' 


0.95 


2.51 


3.391 (3) 


154 


C6-H6- ■ 02 


0.95 


2.55 


3.382 (3) 


146 


C23-H23- ■ -Nl" 


0.95 


2.50 


3.382 (3) 


154 


C24-H24- ■ Ol 


0.95 


2.48 


3.330 (3) 


149 


C12-H12c- ■ -Cgl'" 


0.98 


2.67 


142 


4(1) 


C26-H26c- ■ Cg2 lv 


0.98 


2.67 


143 


4(1) 


Symmetry codes: (i) 


x, y, z — 1; (ii) 


x, y. z H 


- 1; (iii) x - 1, • 


-y - 1, z - 1; (iv) 


* - 3 -v — 1 7-1 
x v y v z 2 - 











Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997), DIAMOND (Brandenburg, 2006) and 
Qmol (Gans & Shalloway, 2001); software used to prepare material 
for publication: publCIF (Westrip, 2010). 

PB acknowledges the Department of Science and Tech- 
nology (DST), India, for a research grant (Si?/FTP/CS-57/ 
2007). The authors also thank the University of Malaya for 
support of the crystallographic facility. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5075). 
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(2 J E')-l-(2,4-Dimethylquinoliii-3-yl)-3-(thiophen-2-yl)prop-2-eii-l-one 
R. Prasath, P. Bhavana, S. W. Ng and E. R. T. Tiekink 

Comment 

Chalcone derivatives have attracted wide attention owing to their occurrence in natural products and biologically active 
compounds (Dimmock et al, 1999; Siddiqui et al, 2008). Quinoline chalcone analogues have also gained notice due to 
their bioactivities such as anti-plasmodial, anti-microbial, anti-malarial and anti-cancer activities (Kalluraya & Sreenivasa, 
1998; Xiang et al, 2006). It was in this context that the title compound, (I), was investigated. 

Two independent molecules comprise the crystallographic asymmetric unit of (I), Fig. 1, and as may be seen from Fig. 2, 
the molecular conformations are almost identical with a minor variation in the relative orientations of the terminal thiophenyl 
rings. The 3-(thiophen-2-yl)prop-2-en-l-one residue is almost normal to the least-squares plane through the quinolin-3-yl 
group and three bound C substituents (r.m.s. deviations = 0.028 and 0.035 A, respectively), i.e. 13 non-C atoms. This 
conformation is reflected in the C6— C7— C10— C9 and C24— C25— C28— C27 torsion angles of -102.2 (3) and 81.1 (3) 
°, respectively. With reference to the aforementioned quinolin-3-yl plane, the carbonyl-0 lies to one side and the remaining 
atoms of the 3-(thiophen-2-yl)prop-2-en-l-one residue to the other. The dihedral angles formed between the quinolin-3-yl 
and thiophen-2-yl rings are 87.70 (11) and 83.85 (10) °, respectively. The conformation about the ethene bond \sE [C5=C6 
= 1.345 (3) A, and C23=C24= 1.341 (3) A]. 

In the crystal packing, supramolecular layers are formed in the ac plane owing to a combination of C — H-O, C — H---N, 
C — H- -7I and Ti-Ti interactions, Table 1 and Fig. 3. The two independent molecules comprising the asymmetric unit are linked 
via the C — H-0 interactions, to form an eight-membered { "0=C2H}2 synthon. These are linked into a supramolecular 
chain along the c axis by C — H - N and jt-jt interactions. The C — H- -7C contacts extend in the a direction. Layers stack along 
the b axis as illustrated in Fig. 4. 

Experimental 

A mixture of 3-acetyl-2,4-dimethylquinoline (0.01 M), 2-thiophenecarboxaldehyde (0.01 M) and a catalytic amount of KOH 
in distilled ethanol was stirred for 12 h at room temperature. The resulting mixture was neutralized with dilute acetic acid. 
The solid that formed was fdtered, dried and purified by column chromatography using 1:3 mixture of ethyl acetate and 
hexane. Recrystallization was by slow evaporation of its acetone solution which yielded colourless needles. M.pt. 418^120 
K. Yield: 82%. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions [C — H 0.95 to 0.98 A, £/j S0 (H) 1.2 to 1.5(7 e q(C)] and were 
included in the refinement in the riding model approximation. Each thiophen-2-yl ring was found to be disordered so that 
there were two co-planar but oppositely orientated orientations for each. Pairs of 1,2- and 1,3 -related distances involving 
the unprimed and primed atoms were restrained to within 0.01 A of each other. Each ring was restrained to lie on a plane 
within 0.01 A. The anisotropic displacement factors of the primed atoms were set to those of the unprimed ones, and were 
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restrained to be nearly isotropic. From the refinement, the major component of the SI- and S2-containing rings were 0.765 
(2) and 0.814 (2), respectively. 



Figures 




3n 



Fig. 1. The molecular structures of the two independent molecules comprising the asymmetric 
unit of (I) showing the atom-labelling scheme and displacement ellipsoids at the 50% probab- 
ility level. 



Fig. 2. Overlay diagram of the two independent molecules comprising the asymmetric unit of 
(I). The first independent molecule (with the SI atom) is shown in red. 
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Fig. 3. Assembly of molecules in the ac plane in (I) mediated by C — H-0 (orange dashed 
lines), C — H— N (blue), C — H—7C (purple) and jt-jt (pink) interactions. 
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Fig. 4. A view in projection down the a axis of the crystal packing in (I) highlighting the 
stacking of layers along the b axis. 



(2f)-1-(2,4-Dimethylquinolin-3-yl)-3-(thiophen-2-yl)prop-2-en-1-one 



Crystal data 
C 18 H 15 NOS 
M r = 293.37 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 10.4935 (4) A 
6 = 23.8464 (8) A 
c= 11.5464 (4) A 



^(000) = 1232 

D x = 1.352 MgnT 3 

Mo radiation, X = 0.71073 A 

Cell parameters from 4109 reflections 

6 = 2.5-29.2° 

|i = 0.22 mm 1 
T= 100 K 
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(3 = 93.756 (3)° Block, colourless 

V= 2883.07 (18) A 3 0.25 x 0.20 x 0.15 mm 

Z=8 



Data collection 



Agilent SuperNova Dual 

diffractometer with an Atlas detector 

Radiation source: SuperNova (Mo) X-ray Source 

Mirror 

Detector resolution: 10.4041 pixels mm" 1 
(0 scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 

r min = 0.947, T max = 0.967 

14916 measured reflections 



6427 independent reflections 
4075 reflections with / > 2c(I) 



0.040 



Qmax 27.5°, 0 m in 2.5° 

A = -13->13 
k = -30^22 
/ = -14-»ll 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.055 
wR(F 2 ) = 0.160 

S= 1.03 

6427 reflections 
409 parameters 
182 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[a 2 (F 0 2 ) + (0.07 1 3P) 2 + 0.299P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.56 e A~ 3 
Ap m i„ = -0.46 e A~ 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , conventional 
R- factors R are based on F, with F set to zero for negative F . The threshold expression of F > 2o(F ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 

x y z U iso */U e(i Occ. (<1) 

51 0.30670 (9) 0.05958 (3) 0.34043 (8) 0.0224 (3) 0.765 (2) 

52 1.08225 (8) 0.05541 (3) 0.60970(7) 0.0228 (3) 0.814(2) 
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Atomic displacement parameters (A 2 ) 
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0.0189(12) 


0.0330 (15) 


0.0002 (10) 


0.0011 (11) 


-0.0040(11) 
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0.0109(11) 
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Geometric parameters (A, °) 



SI— CI 

51— C4 

52— C22 
S2— C19 

sr— C4 



1.708 (3) 
1.721 (2) 
1.717(2) 
1.717(3) 
1.646(5) 



C14— H14 
C15— C16 
C15— H15 
C16— C17 
C16— H16 



0.9500 
1.399 (3) 
0.9500 
1.358 (3) 
0.9500 
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si'— cr 


1.704 (8) 


C17— C18 


1.418 (3) 


S2'— C22 


1.649 (6) 


C17— H17 


0.9500 


S2'— CI 9' 


1.700 (8) 


C19— C20 


1.365 (4) 


Ol— C7 


1.229 (3) 


C19— H19 


0.9500 


02— C25 


1.227 (3) 


C20— C21 


1.384 (5) 


Nl— C9 


1.319(3) 


C20— H20 


0.9500 


Nl— C18 


1.379 (3) 


C21— C22 


1.387 (4) 


N2— C29 


1.320 (3) 


C21— H21 


0.9500 


N2— C36 


1.370 (3) 


C19'— C20' 
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C36 — JN2 — C2y — C2o 


A /I /"3\ 

0.4 (3) 


p/; p-7 pin pn 

Co — c / — c i o — cy 


1 AT T /T\ 

-1UZ.Z (3) 


pi<r \n p->n pin 

C36 — JN2 — C2y — C30 


1 *7A "71 / 1 A\ 

i /y. /z (iy) 


pn pin P11 p n 
cy — CIO — Cll — C13 


-1.4 (3) 


p->-7 p->o p->n m-> 
C2 / — C2o — C2y — JN2 


A /I /"3\ 

0.4 (3) 


p-7 pin P11 pit 
C/ — CIO — Cll — CI 3 


1 *7£ CI /I A\ 

1 / d.j3 (ly) 


p->c p->o p->n "\t-> 
C25 — C2o — C2y — JN 2 


_ 1 /O.U (Z) 


pri pin P11 pn 
cy — CIO — CI 1 — C12 


1 *7A 1 

l /y.3 (Z) 


p-i-7 p-io p-in p*jn 
C2 / — C2o — C2y — C30 


1 *70 O 
—1 /O.O (Z) 


p-7 pin pii pn 
C/ — CIO — Cll — C12 


1 O /I \ 

-3.6 (3) 


p->c p->o p->n pm 
C25 — C2o — C2y — C30 


4.7 (3) 


pin pii pii pi o 
CIO — Cll — C13 — Clo 


1.7 (3) 


P-IO P->"7 PI 1 pi£ 

C2o — C2/ — C31 — C36 


1.2 (3) 


pn P11 pii pi n 

CI 2 — Cll — CI 3 — Clo 


1 *70 AA / 1 A\ 

-i /o.yy (iy) 


p->/: p->-7 pi 1 pi£ 
C2o — C2/ — C31 — C3o 


1 *70 *7C / 1 A\ 

—1 /o. /j (ly) 


pin pii pii pi i 
CIO — Cll — CI 3 — C14 


1 *70 A /">\ 

—i /o.y (Z) 


p->o p->-7 pi 1 pn 
C2o — C2 / — C3 1 — C32 


no n 

-i /o.y (Z) 


pn P11 pii pi/i 
C12 — Cll — CI J — C14 


0.4 (3) 


p->/: p->-7 pi 1 pn 
C2o — C2 / — C3 1 — C32 


1.2 (3) 


pi n pn p| i pi r 

C 1 0 — C 1 3 — C 1 4 — C 1 5 


0.3 (3) 


pit pi 1 pn pn 
C3o — C31 — C32 — C33 


A 1 

-0.1 (3) 


P11 pn p| 1 pi f 

Cll — CI 3 — C14 — CIS 


1 *7A 1 

—i /y.i (Z) 


p->-7 pi 1 pn pn 
C2/ — C31 — C32 — C33 


1 OA A /"">\ 

loU.U (Z) 


P11 P1/1 PI c pi /: 

C 1 3 — C 1 4 — C 1 J — C 1 0 


U.3 (3 j 


pn pn pn pi/i 
C31 — C32 — C33 — C34 


U.O {3 ) 


pi/i pi « pi/; pn 
C14 — CIS — Clo — CI / 


-0.8 (3) 


pn pn pn pic 
C32 — C33 — C34 — C35 


A A 

-0.9 (3) 


pi c pi /: pn pi o 

CI J — Clo — CI / — Clo 


a n /"J\ 

0.7 (3) 


pn PI/1 PTC pi/; 

C33 — C34 — C3j — C3o 


0.6 (3) 


pn mi pi o pn 
Cy — JN 1 — Clo — C13 


0.2 (3) 


p->n "\t-> pit pi 1 
C2y — JN2 — C3o — C3 1 


-0.4 (3) 


pn M 1 pio p 1 "7 

cy — JN 1 — Clo — CI / 


1 *7A A/1 / 1 A\ 

-1 /y.y4 (iy) 


p-in m-> pii pic 
C2y — JN2 — C3o — C3D 


1 *7A /I H ( 1 A\ 

i /y.4 / (iy) 


pi 1 pn PIO TVT 1 

C14 — CI 3 — Clo — JN 1 


1 *7A C 

179.5 (2) 


pn pii pi£ TvT-1 

C32 — C31 — C3o — N2 


1 *7A *7 

179.7 (2) 


Cll— C13— C18— Nl 


-1.1(3) 


C27— C31— C36— N2 


-0.4 (3) 


C14— C13— C18— C17 


-0.4 (3) 


C32— C31— C36— C35 


-0.2 (3) 


Cll— C13— C18— C17 


179.03 (19) 


C27— C31— C36— C35 


179.71 (19) 


C16— C17— C18— Nl 


-180.0 (2) 


C34— C35— C36— N2 


-179.9(2) 


C16— C17— C18— C13 


-0.1 (3) 


C34— C35— C36— C31 


0.0 (3) 



Hydrogen-bond geometry (A, °) 

Cgl and Cg2 are the centroids of the C31-C36 and C13-C18 rings, respectively. 



D—H-A 


D — H 


R-A 


D-A 


D—H-A 


C5— H5-N2' 


0.95 


2.51 


3.391 (3) 


154 


C6— H6- -02 


0.95 


2.55 


3.382 (3) 


146 


C23— H23-N1" 


0.95 


2.50 


3.382 (3) 


154 


C24— H24-01 


0.95 


2.48 


3.330 (3) 


149 


C12— H12c-Cgl m 


0.98 


2.67 


142 


3.499 (2) 


C26— H26c-Cg2 iv 


0.98 


2.67 


143 


3.503 (2) 


Symmetry codes: (i) x, y,z-\; (ii) x, y,z+\; (iii) x- 


-l/2 ; ^l/2,z- 


-3/2; (iv) x-3/2, 


->>-l/2,z-l/2. 
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Fig. 4 
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